=> s neurotrophi# receptor# 

LI 3 567 NEUROTROPHI# RECEPTOR# 



=> s 11 (20a) activat### 

L2 262 LI (20A) ACTIVAT### 

=> s 12 (40a) survival 

L3 3 8 L2 (4 OA) SURVIVAL 

=> duplicate remove 
ENTER L# LIST OR (END) :13 

DUPLICATE PREFERENCE IS 'MEDLINE, BIOSIS, USPATFULL, PCTFULL ' 
KEEP DUPLICATES FROM MORE THAN ONE FILE? Y/ (N) :n 
PROCESSING COMPLETED FOR L3 

L4 3 4 DUPLICATE REMOVE L3 (4 DUPLICATES REMOVED) 

=> d 1-34 

L4 ANSWER 1 OF 34 USPATFULL on STN 
AN 2004:196424 USPATFULL 

TI Lectin compositions and methods for modulating an immune response to an 

antigen 

IN Segal, Andrew H. , Boston, MA, UNITED STATES 

Young, Elihu, Sharon, MA, UNITED STATES 
PA Genitrix, LLC (U.S. corporation) 

PI US 2004151728 Al 20040805 

AI US 2003-666834 Al 20030919 (10) 

RLI Division of Ser. No. US 2003-645000, filed on 20 Aug 2003, PENDING 
PRAI US 2002-404823P 20020820 (60) 

US 2003-487407P 20030715 (60) 

DT Utility 
FS APPLICATION 
LN.CNT 39129 

INCL INCLM: 424/184.100 

INCLS: 424/199.100/ 424/200.100; 530/395.000 
NCL NCLM: 424/184.100 

NCLS: 424/199.100; 424/200.100; 530/395.000 
IC [7] 

ICM: A61K039-00 

ICS: A61K039-12; A61K039-02 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L4 ANSWER 2 OF 34 USPATFULL on STN 
AN 2004:166195 USPATFULL 

TI Novel molecules of the card-related protein family and uses thereof 

IN Bertin, John, Watertown, MA, UNITED STATES 

PA Millennium Pharmaceuticals, Inc., a Massachusetts corporation (U.S. 

corporation) 
PI US 2004127685 Al 20040701 

AI US 2004-756097 Al 20040113 (10) 

RLI Division of Ser. No. US 2001-841879, filed on 24 Apr 2001, PENDING 

Continuation-in-part of Ser. No. US 2000-728721, filed on 1 Dec 2000, 
PENDING Continuation-in-part of Ser. No. US 1999-340620, filed on 28 Jun 
1999, GRANTED, Pat. No. US 6482933 

DT Utility 

FS APPLICATION 

LN.CNT 3 970 

INCL INCLM: 530/350.000 

INCLS: 530/388.220 
NCL NCLM: 530/350.000 

NCLS: 530/388.220 
IC [7] 

ICM: C07K014-705 



ICS: C07K016-28 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 3 OF 3 4 USPATFULL on STN 
AN 2004:165307 USPATFULL 

TI Lectin compositions and methods for modulating an immune response to an 

antigen 

IN Segal, Andrew H., Boston, MA, UNITED STATES 

Young, Elihu, Sharon, MA, UNITED STATES 
PA Genitrix, LLC (U.S. corporation) 

PI US 2004126793 Al 20040701 

AI US 2003-666885 Al 20030919 (10) 

RLI Division of Ser. No. US 2003-645000, filed on 20 Aug 2003, PENDING 
PRAI US 2002-404823P 20020820 (60) 

US 2003-487407P 20030715 (60) 

DT Utility 
FS APPLICATION 
LN.CNT 2 8 979 

INCL INCLM: 435/006.000 

INCLS: 435/069.100; 4 3 5/320.100; 435/325.000; 435/419.000; 530/370.000; 
530/395.000; 536/023.500 
NCL NCLM: 435/006.000 

NCLS: 435/069.100; 435/320.100; 435/325.000; 435/419.000; 530/370.000; 
530/3 95. 000; 53 6/ 02 3. 500 

IC [7] 

ICM: C12Q001-68 

ICS: C07H021-04; C07K014-47; C07K014-415; C12N005-04 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 4 OF 34 USPATFULL on STN 
AN 2004:164872 USPATFULL 

TI Lectin compositions and methods for modulating an immune response to an 

antigen 

IN Segal, Andrew H. , Boston, MA, UNITED STATES 

Young, Elihu, Sharon, MA, UNITED STATES 
PA Genitrix, LLC (U.S. corporation) 

PI US 2004126357 Al 20040701 

AI US 2003-666886 Al 20030919 (10) 

RLI Division of Ser. No. US 2003-645000, filed on 20 Aug 2003, PENDING 
PRAI US 2002-404823P 20020820 (60) 

US 2003-487407P 20030715 (60) 

DT Utility 
FS APPLICATION 
LN.CNT 3 9007 

INCL INCLM: 424/085.100 

INCLS: 424/093,200; 424/185.100 
NCL NCLM: 424/085.100 

NCLS: 424/093.200; 424/185.100 
IC [7] 

ICM: A61K048-00 

ICS: A61K039-00; A61K038-19 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 5 OF 34 USPATFULL on STN 
AN 2004:144196 USPATFULL 

TI Antibodies that mimic actions of neurotrophins 

IN Clary, Douglas O., San Francisco, CA, UNITED STATES 

Weskamp, Gisela, New York, NY, UNITED STATES 
Austin, LeeAnn R. , San Francisco, CA, UNITED STATES 
Reichardt, Louis F., San Francisco, CA, UNITED STATES 

PI US 2004109860 Al 20040610 

AI US 2004-648619 Al 20040123 (10) 

RLI Continuation of Ser. No. US 2001-770949, filed on 26 Jan 2001, GRANTED, 
Pat. No. US 6656465 Continuation of Ser. No. US 1998-33313, filed on 2 



Mar 1998, ABANDONED Continuation of Ser. No. US 1995-466839, filed on 6 
Jun 1995, ABANDONED Continuation of Ser. No. US 1993-162597, filed on 3 
Dec 1993, GRANTED, Pat. No. US 5753225 

DT Utility 

FS APPLICATION 

LN.CNT 1864 

INCL INCLM: 424/146.100 

INCLS: 424/144.100 
NCL NCLM: 424/146.100 

NCLS: 424/144.100 
IC [7] 

ICM: A61K039-395 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 6 OF 34 MEDLINE on STN DUPLICATE 1 

AN 2004307410 MEDLINE 
DN PubMed ID: 15209419 

TI The tyrosine phosphatase inhibitor orthovanadate mimics NGF-induced 
neuroprotective signaling in rat hippocampal neurons. 

AU Gerling Norbert; Culmsee Carsten; Klumpp Susanne; Krieglstein Josef 

CS Institute for Pharmacology and Toxicology, Philipps -University Marburg, 
Fachbereich Pharmazie, Ketzerbach 63, Marburg D-350372, Germany. 

SO Neurochemistry international, (2004 Jun) 44 (7) 505-20. 
Journal code: 8006959. ISSN: 0197-0186. 

CY England: United Kingdom 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200407 

ED Entered STN: 20040624 

Last Updated on STN: 20040729 
Entered Medline: 20040728 



L4 ANSWER 7 OF 34 USPATFULL on STN 
AN 2003:174207 USPATFULL 

TI Novel molecules of the card-related protein family and uses thereof 

IN Bertin, John, Watertown, MA, UNITED STATES 

PA Millennium Pharmaceuticals , Inc . , a Delaware corporation (U.S. 

corporation) 
PI US 2003120055 Al 20030626 

AI US 2002-295981 Al 20021115 (10) 

RLI Division of Ser. No. US 1999-340620, filed on 28 Jun 1999, GRANTED, Pat. 

No. US 6482933 Continuation-in-part of Ser. No. US 1999-245281, filed on 
5 Feb 1999, GRANTED, Pat. No. US 6369196 Continuation-in-part of Ser. 
No. US 1998-207359, filed on 8 Dec 1998, GRANTED, Pat. No. US 6469140 
Continuation-in-part of Ser. No. US 1998-99041, filed on 17 Jun 1998, 
GRANTED, Pat. No. US 6340576 Continuation-in-part of Ser. No. US 
1998-19942, filed on 6 Feb 1998, GRANTED, Pat. No. US 6033855 

DT Utility 

FS APPLICATION 

LN.CNT 83 05 

INCL INCLM: 536/023.200 

INCLS: 530/350.000; 435/069,100; 435/320.100; 435/325.000 
NCL NCLM: 536/023.200 

NCLS: 530/350.000; 435/069.100; 435/320.100; 435/325.000 
IC [7] 

ICM: C07H021-04 

ICS: C12P021-02; C12N005-06; C07K014-47 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L4 ANSWER 8 OF 34 USPATFULL on STN 
AN 2003 : 114493 USPATFULL 

TI GENE ENCODING NADE, P75NTR-ASSOCIATED CELL DEATH EXECUTOR AND USES 

THEREOF 



IN SATO, TAKA-AKI; FORT LEE, NJ, UNITED STATES 

PI US 2003079237 Al 20030424 

AI US 1999-327750 Al 19990607 (9) 

DT Utility 

FS APPLICATION 

LN.CNT 2221 

INCL INCLM: 800/008.000 

INCLS: 435/006.000; 435/069.100; 435/226.000; 435/320.100; 536/023.200; 
435/325 . 000 
NCL NCLM: 800/008.000 

NCLS: 435/006.000; 435/069.100; 435/226.000; 435/320.100; 536/023.200; 
435/325.000 

IC [7] 

ICM: A01K067-00 

ICS: C12Q001-68; C07H021-04; C12N009-64; C12P021-02; C12N005-06 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 9 OF 34 PCTFULL COPYRIGHT 2004 Univentio on STN 

AN 2003045970 PCTFULL ED 20030618 EW 200323 

TIEN NOVEL MOLECULES OF THE CARD RELATED PROTEIN FAMILY AND USES THEREOF 
TIER MOLECULES DE LA FAMILLE DES PROTEINES SE RELIANT AUX CARD ET 

UTILISATIONS CORRESPONDANTES 
IN BERTIN, John, 475 Arsenal Street, Apt. 1, Watertown, MA 02172, US [US, 

US] 

PA MILLENNIUM PHARMACEUTICALS, INC., 75 Sidney Street, Cambridge, MA 

02139-4169, US [US, US], for all designates States except US; 
BERTIN, John, 475 Arsenal Street, Apt. 1, Watertown, MA 02172, US [US, 
US] , for US only 

AG MEIKLEJOHN, Anita, L., Fish & Richardson P.C., 225 FranJclin Street, 

Boston, MA 02110-2804, US 
LAF English 
LA English 
DT Patent 

PI WO 2003045970 Al 20030605 

DS VI: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU 

CZ DE DK DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN 
IS JP KE KG KP KR KZ LC LK LR LS LT LU LV MA MD MG MK MN 
MW MX MZ NO NZ OM PH PL PT RO RU SC SD SE SG SI SK SL TJ 
TM TN TR TT TZ UA UG US UZ VN YU ZA ZM ZW 

RW (ARIPO) : GH GM KE LS MW MZ SD SL SZ TZ UG ZM ZW 

RW (EAPO) : AM AZ BY KG KZ MD RU TJ TM 

RW (EPO) : AT BE BG CH CY CZ DE DK EE ES FI FR GB GR IE IT LU MC NL 

PT SE SK TR 

RW (OAPI) : BF BJ CF CG CI CM GA GN GQ GW ML MR NE SN TD TG 

AI WO 2002-US36510 A 20021112 

PRAI US 2001-09/996,617 20011127 
ICM C07H021-04 
ICS C12Q001-68; G01N033-53 



L4 ANSWER 10 OF 34 PCTFULL COPYRIGHT 2 004 Univentio on STN 

AN 2003044160 PCTFULL ED 20030610 EW 200322 

TIEN NOVEL MOLECULES OF THE CARD RELATED PROTEIN FAMILY AND USES THEREOF 
TIFR MOLECULES DE LA FAMILLE DE PROTEINES ASSOCIEES AUX CARD ET UTILISATIONS 
CORRESPONDANTES 

IN BERTIN, John, 475 Arsenal Street, Apt. 1, Watertown, MA 02172, US [US, 

US] ; 

ALNEMRI, Emad, S., 805 Meetinghouse Road, Ambler, PA 19002, US [US US] 
PA MILLENIUM PHARMACEUTICALS, INC., 75 Sidney Street, Cambridge, MA 

02139-4169, US [US, US], for all designates States except US; 
THOMAS JEFFERSON UNIVERSITY, 1020 Locust Street, Philadelphia, PA 19107, 
US [US, US], for all designates States except US; 

BERTIN, John, 475 Arsenal Street, Apt. 1, Watertown, MA 02172, US [US, 
US] , for US only; 

ALNEMRI, Emad, S., 805 Meetinghouse Road, Ambler, PA 19002, US [US, US], 



for US only- 
AG MEIKLEJOHN, Anita, L., Fish & Richardson P.C.-, 225 Franklin Street, 

Boston, MA 02110-2804, US 
LAF English 
LA English 
DT Patent 

PI WO 2003044160 A2 20030530 
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AI WO 2002-US25856 A 20020814 

PRAI US 2001-09/931,071 20010815 

L4 ANSWER 11 OF 34 BIOSIS COPYRIGHT (c) 2004 The Thomson Corporation. on 
STN 

AN 2003:411146 BIOSIS 
DN PREV200300411146 

TI Kinetics, activity, and modeling of pan-neurotrophin- 1 (PNT-1) with Trk 

and p75NTR receptors. 
AU Vaghefi, Houman [Reprint Author]; Woo, Sang B./ Walters, D Eric; Neet, 

Kenneth E . 

CS Biochem and Molec Biol, Finch UHS/Chicago Medical School, 33 33 Green Bay 
Rd, N. Chicago, IL, 60064, USA 

houman .vaghefi@finchcms . edu; woos@f inchcms . edu; walterse@f inchcms . edu; 
neetk@f inchcms . edu 

SO FASEB Journal, (March 2003) Vol. 17, No. 4-5, pp. Abstract No. 852.32. 
http : //www. f asebj . org/ . e-f ile . 

Meeting Info.: FASEB Meeting on Experimental Biology: Translating the 

Genome. San Diego, CA, USA. April 11-15, 2003. FASEB. 

ISSN: 0892-6638 (ISSN print) . 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN: 10 Sep 2003 

Last Updated on STN: 10 Sep 2003 

L4 ANSWER 12 OF 34 USPATFULL on STN 
AN 2002:259406 USPATFULL 

TI Novel molecules of the card-related protein family and uses thereof 

IN Bert in, John, Watertown, MA, UNITED STATES 

PI US 2002142979 Al 20021003 

US 6756196 B2 20040629 

AI US 2001-841879 Al 20010424 (9) 

RLI Continuation-in-part of Ser. No. US 2000-728721, filed on 1 Dec 2000, 

PENDING Continuation-in-part of Ser. No. US 1999-340620, filed on 28 Jun 
1999, PENDING 

DT Utility 

FS APPLICATION 

LN.CNT 3671 

INCL INCLM: 514/044.000 

INCLS: 536/023.200; 435/006.000; 435/320.100; 435/189.000; 435/069.100; 
435/325 . 000 
NCL NCLM: 435/004 . 000 

NCLS: 435/006.000; 435/007.100 
IC [7] 

ICM: A61K04 8-00 

ICS: C12Q001-68; C07H021-04; C12P021-02; C12N005-06; C12N009-02 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 13 OF 34 USPATFULL on STN 
AN 2002:236021 USPATFULL 

TI Novel molecules of the card related protein family and uses thereof 

IN Bertin, John, Watertown, MA, UNITED STATES 

Alnemri, Emad S., Ambler, PA, UNITED STATES 
PI US 2002128219 Al 20020912 

AI US 2001-931071 Al 20010815 (9) 

RLI Continuation-in-part of Ser. No. US 1999-428252, filed on 27 Oct 1999, 

ABANDONED 
DT Utility 
FS APPLICATION 
LN.CNT 3511 

INCL INCLM: 514/044.000 

INCLS: 435/023.000; 435/007.900; 514/012.000 
NCL NCLM: 514/044.000 

NCLS: 435/023.000; 435/007.900; 514/012.000 
IC [7] 

ICM: A61K048-00 

ICS: A61K038-17; G01N033-53; G01N033-542; C12Q001-37 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 14 OF 34 USPATFULL on STN 
AN 2002:236001 USPATFULL 

TI Novel molecules of the card-related protein family and uses thereof 

IN Bertin, John, Watertown, MA, UNITED STATES 

PI US 2002128198 Al 20020912 

AI US 2001-996617 Al 20011127 (9) 

RLI Continuation-in-part of Ser. No. US 2001-931071, filed on 15 Aug 2001, 

PENDING Continuation-in-part of Ser. No. US 1999-428252, filed on 27 Oct 
1999, ABANDONED Continuation-in-part of Ser. No. US 1999-340620, filed 
on 2 8 Jun 1999, PENDING 

DT Utility 

FS APPLICATION 

LN.CNT 3208 

INCL INCLM: 514/012.000 

INCLS: 435/007,900 
NCL NCLM: 514/012.000 

NCLS: 435/007.900 
IC [7] 

ICM: A61K038-17 

ICS: G01N033-53; G01N033-542 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 


ANSWER 15 OF 34 USPATFULL on STN 


AN 


2002 : 206144 USPATFULL 


TI 


Method for screening molecules that exert a neurotrophic effect through 




activation of neurotrophin receptors 


IN 


Chao, Moses V., New York, NY, UNITED STATES 




Lee, Francis S., San Francisco, CA, UNITED STATES 


PI 


US 2002110837 Al 20020815 


AI 


US 2001-982095 Al 20011019 (9) 


PRAI 


US 2000-255887P 20001218 (60) 


DT 


Utility 


FS 


APPLICATION 


LN.CNT 1305 


INCL 


INCLM: 435/007.200 


NCL 


NCLM: 435/007.200 


IC 


[7] 




ICM: G01N033-53 




ICS: G01N033-567 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 16 OF 34 USPATFULL on STN 
AN 2002:119857 USPATFULL 

TI Novel molecules of the card-related protein family and uses thereof 

IN Bertin, John, Watertown, MA, UNITED STATES 

PI US 2002061845 Al 20020523 

AI US 2000-728721 Al 20001201 (9) 

RLI Continuation-in-part of Ser. No. US 1999-340620, filed on 28 Jun 1999, 
PENDING Continuation-in-part of Ser. No. US 1999-245281, filed on 5 Feb 
1999, PENDING Continuation-in-part of Ser. No. US 1998-207359, filed on 
8 Dec 1998, PENDING Continuation-in-part of Ser. No. US 1998-99041, 
filed on 17 Jun 1998, PATENTED Continuation-in-part of Ser. No. US 
1998-19942, filed on 6 Feb 1998, PATENTED 

DT Utility 

FS APPLICATION 

LN.CNT 5206 

INCL INCLM: 514/012.000 

INCLS: 514/044.000; 800/008.000; 536/023.200; 435/069.100; 435/325.000; 
435/183.000; 435/320.100 
NCL NCLM: 514/012.000 

NCLS: 514/044.000; 800/008.000; 536/023.200; 435/069.100; 435/325.000; 
435/183.000; 435/320.100 

IC [7] 

ICM: A61K038-17 

ICS: A61K048-00; A01K067-00; C07H021-04; C12N009-00; C12P021-02; 
C12N005-06 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L4 ANSWER 17 OF 34 USPATFULL on STN 
AN 2002:119845 USPATFULL 

TI Novel molecules of the card-related protein family and uses thereof 

IN Bertin, John, Watertown, MA, UNITED STATES 

Chao, Moses V., New York, NY, UNITED STATES 
PI US 2002061833 Al 20020523 

US 6680167 B2 20040120 

AI US 2000-748537 Al 20001226 (9) 

RLI Continuation-in-part of Ser. No. US 1998-99041, filed on 17 Jun 1998, 
PENDING Continuation-in-part of Ser. No. US 1998-19942, filed on 6 Feb 
1998, GRANTED, Pat. No. US 6033855 

DT Utility 

FS APPLICATION 

LN.CNT 3159 

INCL INCLM: 514/001.000 

INCLS: 435/007.210 
NCL NCLM: 435/004.000 

NCLS: 436/006.000; 536/023.100 
IC [7] 

ICM: A61K031-00 

ICS: G01N033-567 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L4 ANSWER 18 OF 34 USPATFULL on STN 
AN 2002:105672 USPATFULL 

TI Antibodies that mimic actions of neurotrophins 

IN Clary, Douglas 0., San Francisco, CA, UNITED STATES 

Weskamp, Gisela, New York, NY, UNITED STATES 

Austin, Leeann R. , San Francisco, CA, UNITED STATES 

Reichardt, Louis F., San Francisco, CA, UNITED STATES 
PA The Regents of the University of California (U.S. corporation) 

PI US 2002054874 Al 20020509 

US 6656465 B2 20031202 

AI US 2001-770949 Al 20010126 (9) 

RLI Continuation of Ser. No. US 1998-33313, filed on 2 Mar 1998, ABANDONED 
Continuation of Ser. No. US 1995-466839, filed on 6 Jun 1995, ABANDONED 
Continuation of Ser. No. US 1993-162597, filed on 3 Dec 1993, GRANTED, 



DT 
FS 

LN . CNT 
INCL 
NCL 



Pat . No 
Utility 
APPLICATION 
1837 
INCLM : 
NCLM: 
NCLS: 



US 5753225 



424/143 . 100 
424/130 . 100 
424/138 . 100; 
530/388 . 100; 
IC [7] 

ICM: A61K039-395 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



424/141. 100; 
530/388.220 



424/143.100; 424/156.100; 530/387.100; 
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TI 
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PA 

PI 
AI 
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DT 
FS 

LN . CNT 
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IC 



ANSWER 19 OF 34 USPATFULL on 
2002 : 304069 USPATFULL 
Molecules of the card-relate 
Bertin, John, Watertown, MA, 
Millennium Pharmaceuticals, 
corporation) 

US 6482933 Bl 2002 

US 1999-340620 1999 
Continuation-in-part of Ser. 
Continuation-in-part of Ser. 
Continuation-in-part of Ser. 
Continuation-in-part of Ser. 
Utility 
GRANTED 
8371 

INCLM: 536/023,100 
INCLS: 435/006.000; 435/320. 

435/352.000; 536/024. 
NCLM: 536/023.100 
NCLS: 435/006.000; 435/252. 

435/352 . 000; 536/023 . 



STN 



d protein family and uses thereof 

United States 
Inc., Cambridge, MA, United States (U.S. 

1119 
0628 (9) 

No. US 1999-245281, filed on 5 Feb 1999 
No. US 1998-207359, filed on 8 Dec 1998 
No. US 1998-99041, filed on 17 Jun 1998 
No. US 1998-19942, filed on 6 Feb 1998 



100; 435/252.100; 435/252.300; 435/325.000; 

330; 536/023.500; 536/024.300 

100; 435/252.300; 435/320.100; 435/325.000; 

500; 536/024.300; 536/024.330 



[7] 
ICM 
ICS 



EXF 

CAS 

L4 
AN 
TIEN 
TIER 

IN 



C07H021-04 

C12N015-11; C12N015-63 ; 
536/23.1; 536/24.33; 536/23. 
435/252.3; 435/325; 435/352 
INDEXING IS AVAILABLE FOR THIS PATENT. 



C12N015-85 

5; 536/24.3; 435/6; 435/320.1; 435/252.1; 



PA 



ANSWER 20 OF 34 PCTFULL COPYRIGHT 2004 Univentio on STN 
2002053765 PCTFULL ED 20020723 EW 200228 

NOVEL MOLECULES OF THE CARD-RELATED PROTEIN FAMILY AND USED THEREOF 
NOUVELLES MOLECULES DE LA FAMILLE DES PROTEINES LIEES AU CARD ET 
UTILISATION DE CELLES-CI 

BERTIN, John, 475 Arsenal Street, Apt. 1, Watertown, MA 02172, US [US, 
US] ; 

PHILPOTT, Dana, Paris, FR, FR; 
SANSONETTI, Philippe, Paris, FR, 
GIRARDIN, Stephen, Paris, FR, FR 
MILLENNIUM PHARMACEUTICALS, INC., 

02139-4169, US [US, US] , for all designates States except US; 
BERTIN, John, 475 Arsenal Street, Apt. 1, Watertown, MA 02172, 
US] , for US only; 

PHILPOTT, Dana, Paris, FR, FR, for US only; 
SANSONETTI, Philippe, Paris, FR, FR, for US only; 
GIRARDIN, Stephen, Paris, FR, FR, for US only 



FR; 



75 Sidney Street, Cambridge, MA 



US [US , 



AG 

LAF 

LA 

DT 

PI 

DS 



Fish 
us 



MEIKLEJOHN, Anita, L. 
Boston, MA 02110-2804. 
English 
English 
Patent 

WO 2002053765 Al 20020711 

W: AE AG AL AM AT AU AZ 



Sc Rickardson, P.C., 225 Franlclin Street, 
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SUMM Thus, the invention provides immunoglobulins that mimic the actions of 
neurotrophins . Appropriately designed immunoglobulins able to dimerize 
the neurotrophin- receptors can activate 
these receptors and serve as neuronal survival and 

differentiation-promoting agents. Such immunoglobulins are easier to 
prepare, are more stable, and are likely to be longer acting than 
neurotrophins. In some cases immunoglobulins can be designed to act with 
greater selectivity than certain neurotrophins, several of which 
recognize more than one receptor. Bifunctional organic molecules that 
bind neurotrophin receptors are likely to also activate these receptors. 

DETD The anti-phosphotyrosine monoclonal antibody 4G10, 

purchased from Upstate Biologicals Inc., was used at 1 ^g/ml, 
followed by rabbit anti -mouse antibody, purchased from Organon Teknika 
Corp., coupled to HRP diluted 1:5000. 

DETD PC12 cells respond to NGF rapidly, and after five minutes of exposure, a 
reproducible burst of tyrosine phosphorylation of many cellular proteins 
occurs (Maher, P. A., Proc . Natl. Acad. Sci. USA 85:6788-6791 (1988)). 
This effect can be measured by probing blots of cell lysates with anti- 
phosphotyrosine antibodies. In lane 2 several cellular 

substrates for NGF-dependent tyrosine phosphorylation are detected after 
five minutes of NGF treatment (arrows) , but not in the absence of NGF 
(lane 1) . 

DETD To show that the RtrkA.EX IgG effects reflected activation of the trkA 
receptor, effects of NGF and various antibodies on trkA 
phosphotyrosine levels were examined. TrkA is a tyrosine kinase 
receptor which has been shown previously to be tyrosine phosphorylated 
and activated upon binding of NGF (Kaplan, et al., 1991b; Klein, et al., 
1991). Therefore, PC12 cultures were treated as above with NGF/or 
antibody preparations, and then immunoprecipitated the trkA receptor 
from the corresponding lysates. The precipitates were analyzed by 
blotting with the anti-phosphotyrosine antibody. 
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SUMM [0006] Neurotrophins comprise a class of polypeptide neuron survival 
factors that not only support the survival of post -mitotic neurons 
(Lewin and Barde, Physiology of the neurotrophins; Ann. Rev. Neurosci . 
19:289-317 (1996)), but also regulate other neuronal functions, 
including, among others, axon growth and synaptic plasticity (Black I B, 
Trophic regulation of synaptic plasticity; J. Neurobiol . 41:108-118 
(1999); Lentz; et al . , Neurotrophins support the development of diverse 



sensory axon morphologies; J. Neurosci. 19:1038-1048 (1999); Lu and 
Chow, Neurotrophins and hippocampal synaptic transmission and 
plasticity; J. Neurosci. Res. 58:76-87 (1999); McAllister et al . , 
Neurotrophins and synaptic plasticity, Ann. Rev. Neurosci. 22:295-318 

(1999) ; Schinder and Poo, The neurotrophin hypothesis for synaptic 
plasticity, Trends Neurosci. 23:639-645 (2000); Thoenen, Neurotrophins 
and activity-dependent plasticity, Prog. Brain Res. 128:183-191 (2000)). 
The class of neurotrophins includes, but is not limited to, nerve growth 
factor (NGF) , brain derived neurotrophic factor (BDNF) , neurotrophin-3 

(NT-3), and neurotrophin-4/5 (NT-4/5) . Neurotrophins bind to receptors 
and activate tyrosine receptor kinases (trks) (Barbacid, The 
Trk family of neurotrophin receptors, J. Neurobiol . 

25:1386-1403 (1994); Bothwell, Functional interactions of neurotrophins 
and neurotrophin receptors, Ann. Rev. Neurosci. 18:223-253 (1995)). NGF 
primarily acts via TrkA; BDNF and NT-4/5 primarily via TrkB; and NT-3 
primarily via TrkC. However the specificity of these interactions are 
not absolute. Binding of neurotrophins to trk dimers initiates trans 
auto-phosphorylation of specific tyrosine residues on the intracellular 
domain of the receptor (Segal and Greenberg, Intracellular signaling 
pathways activated by neurotrophic factors, Ann. Rev. Neurosci. 
19:463-489 (1996); Kaplan and Miller, Neurotrophin signal transduction 
in the nervous system, Curr. Opinion Neurobiol. 10:381-391 (2000)). 
These phospho-tyrosine residues serve as docking sites for elements of 
intracellular signaling cascades that lead to the suppression of neuron 
death and other effects of the neurotrophins. TrkB and TrkC are also 
present as truncated forms which lack the intracellular kinase domain 
and are, therefore, incapable of normal phosphorylation (Klein et al . , 
The trkB tyrosine protein kinase gene codes for a second neurogenic 
receptor that lacks the catalytic kinase domain, Cell 61:647-656 (1990); 
Middlemas et al . , trkB, a neural receptor protein-tyrosine kinase: 
evidence for a full-length and two truncated receptors, Mol . Cell Biol. 
11:143-153 (1991); Tsoulfas et al . , The rat trkC locus encodes multiple 
neurogenic receptors that exhibit differential response to 
neurotrophin-3 in PC12 cells, Neuron 10:975-990 (1993)). The full-length 
and truncated trk isoforms are generated by alternative splicing of the 
primary trk RNA. While there is some evidence that activation of 
truncated trk receptors can elicit cellular responses independently of 
normal tyrosine phosphorylation (Baxter et al . , Signal transduction 
mediated by the truncated trkB receptor isoforms, trkB.Tl and trkB.T2, 
J. Neurosci. 17:2683-2690 (1997); Hapner et al . , Neural differentiation 
promoted by truncated trkC receptors in collaboration with p75 (NTR) , 
Dev. Biol. 201:90-100 (1998); Haapasoalo et al . , Expression of the 
naturally occurring truncated trkB neurotrophin receptor induces 
outgrowth of filopodia and processes in neuroblastoma cells. Oncogene 
18:1285-1296 (1999)), truncated trk receptors are generally thought to 
inhibit trk-mediated neurotrophin signaling by interacting with 
full-length receptors to form inactive heterodimers (Eide et al . , 
Neurotrophins and their receptors -current concepts and implications for 
neurological disease, Exp. Neurol. 121:200-214 (1996)). The expression 
of truncated trk receptors is developmentally regulated (Fryer et al . , 
Developmental and mature expression of full-length and truncated trkB 
receptors in the rat forebrain, J. Comp . Neurol. 374:21-40 (1996)) and 
may represent a normal mechanism for modulating the cellular response to 
specific neurotrophins (Ninkina et al . , Expression and function of TrkB 
variants in developing sensory neurons, EMBO J. 15:6385-6393 (1996)). 

DETD [0111] If TrkB.Tl acts by a dominant negative mechanism to reduce TrkB 

signaling, there should be less BDNF-stimulated tyrosine phosphorylation 
of TrkB in Tsl6 neurons. To test this prediction phosphorylation of TrkB 
was measured by western blot analysis using antibodies 
specific for phosphotyrosine in position ¥490 in TrkB.FL. This 
antibody was raised to phospho-TrkA and it also recognizes the 
corresponding phosphorylated tyrosine in TrkB and TrkC. Because there is 
no detectable TrkA in mouse hippocampal neurons and any BDNF-stimulated 



phospho-TrkC could be distinguished on the basis of molecular size on 
these gels, in mouse hippocampal neurons, the BDNF- induced increase in 
trk phosphorylation determined with this antibody is phospho-TrkB . 
Euploid and Tsl6 neuron cultures were preincubated without B27 for 4 
hours and then in the absence or presence of 100 ng/ml BDNF for 5 
minutes. Cells were subjected to western blot analysis as described 
above using anti -phospho-Trk (P-TrkB) or TrkB{out) (TrkB) . 
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SUMM Nerve growth factor (NGF) was characterized over 4 decades ago, and like 
the other neurotrophins subsequently discovered it is best known for its 
trophic role, including the prevention of programmed cell death in 
specific populations of neurons in the peripheral nervous system. This 
property can be accounted for by the activation of a tyrosine kinase 
receptor. NGF also regulates neuronal function, as illustrated by its 
role in pain and inflammation, and in synaptic plasticity. Numerous 
studies published in the last 10-15 years have shown that NGF, a 
polypeptide originally discovered in connection with its neurotrophic 
activity, also acts on cells of the immune system Finally, NGF recently 
was shown (Frade and Barde, 1998) to activate the 
neurotrophin receptor p75 {p75M) , a receptor with no 

intrinsic catalytic activity and with similarities to members of the 
tumor necrosis factor receptor family. During normal development, the 
activation of p75NTR by NGF actually kills cells in the central nervous 
system (Frade and Barde, 1998) . One remarkable property of NGF is then 
that it controls cell numbers in opposite ways in the developing nervous 
system, a result of its unique ability to activate two different 
receptor types. NGF has been found in various immune organs including 
the spleen, lymph nodes and thymus, and cells such as mast cells, 
eosinophils, and B and T cells (Aloe et al , 1997) . 

DRWD FIG. 14 is an immunoblot showing total FGFR-3 tyrosine phosphorylation 

induced by FGF-9. Phosphorylation level of FGFR-3 tyrosine kinase in the 
presence of P16 was demonstrated by immunoprecipitation of FGFR-3 with 
anti -FGFR-3 antibodies and immunoblot ting with anti- 
phospho tyrosine antibodies. 

DETD Human recombinant bFGF was from American Cyanamid (Pearl River, N.Y.); 

heparin-coated plates were from Carmeda (Sweden) / FRAP was prepared as 
described (Ornitz et al, 1992); NIH 3T3 cells expressing signal peptide 
bFGF were generated as described (Yayon and Klagsbrun, 1990) / anti-FGFR3 
antibody and anti-phosphotyrosine antibody 

PY-20 were purchased from Santa Cruz Biotechnology (Santa Cruz, Calif.); 
anti-ERK 1,2 antibody was purchased from Sigma; DMEM was from Bet Haemek 
Biological Industries (Israel); compounds PI, P2 , P3 , P4 , P5 were either 
synthesized or purchased from Aldrich (catalog Nos 32,349-7, 25,292-1, 
25,288-3, 41,2066, 30,678-9, respectively); human recombinant VEGF was 
generated by H. Welch, Braunschwig (Germany); anti-AP antibodies were 
prepared as previously described (Ornitz et al, 1992). 
DETD In order to measure the ability of the porphyrins to inhibit the 

receptor activation on an enzymatic level as well, FGFR-3 tyrosine 
phosphorylation was measured in the presence of P16, as described in 
Methods, section (viii) . Immunoprecipitation of FGFR-3 with the 
anti -FGFR-3 antibodies and immunoblot ting with anti- 
phospho tyrosine antibodies demonstrated that P16 

reduced both the basal and, to a much greater extent, the FGF-9 induced 
phosphorylation of FGFR-3 (FIG. 14) , indicating that P16 has a 
significant, direct and highly specific effect on FGFR-3 activity. 
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DRWD FIG. 7B illustrates the influence of peptide R3 on TrkA phosphorylation. 

PC12 cells were treated with R3 for 3 0 min or 24 h and suspended in HKR 
buffer at a concentration of 10 . sup . 7 . multidot . ml . sup . - 1 . NGF (50 
ng .multidot . ml . sup . -1) was added where indicated and samples incubated 
for 15 min at 37° C. Cells were subsequently harvested by 



centrif ugation and the pellets dissolved in lysis buffer and 

immunoprecipitated for TrkA as described. Immunoprecipitated proteins 

were separated using 7.5% polyacrylamide gels (Laemmli) and transblotted 

to PVDF membrane. The membrane was processed for anti- 

phosphotyrosine with HRP- conjugated antibody RC-20 as 

described by the manufacture's literature (Transduction Laboratories 

Ltd. ) . 

DETD Carter B. D., Kaltschmidt C, Kaltschmidt B., Offenhauser N. , 

Bohm-Matthaei R. , Baeuerle P. A. and Barde Y.-A. (1996) Selective 
activation of NFkB by nerve growth factor through the 
neurotrophin receptor p75. Science 272, 542-545. 

DETD Dombrowsky, R. T., Werner, M. H., Castellino, A. M. , Chao, M. V. and 
Hannum, Y. A. (1994) Activation of the sphingomyelin cycle 
through the low-affinity neurotrophin receptor. 
Science 265, 1596-1599. 
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DRWD FIG. 4. K252a inhibits ligand- induced tyrosine phosphorylation of the 
trk family of receptors. (A) PC12 cells and quiescent (B) E25-42, (C) 
Z52-17 and (D) R4-31 cells were incubated for 18 hours in the absence 
(-) or presence (+) of 100 nM K252a. Cells were then incubated for an 
additional 5 minutes (PC12 cells) or 10 minutes (E25-42, Z52-17 and 
R4-31 cells) with (+) or without (-) 100 ng/ml of (A,B) NGF, (C) BDNF or 
(D) NT-3 prior to their lysis in P-TYR buffer. Cell lysates were 
immunoprecipitated with an anti -peptide antiserum elicited against the 
carboxy- terminus of gpl40 . sup . trk [ (Martin-Zanca, D. et al . , Mol . Cell. 
Biol. 9, 24-33, (1989)], which also recognizes the gpl45 . sup . trkB and 
gpl45 . sup . trkC receptors. The resulting immunoprecipitates were 
fractionated by 8% SDS-PAGE, transferred to nitrocellulose filters and 
blotted with anti -phospho tyrosine monoclonal antibody 

4G10. Filters were incubated with [.sup. 125 I] -protein A and exposed to 
Kodak X-Omat film at -70° C. with the help of intensifying 
screens for 12 to 4 8 hours. The migration of the gpl40 . sup . trk, 
gpl45 . sup . trkB and gpl45 . sup . trkC tyrosine protein kinases is indicated 
by arrows. It should be noted that the migration of gpl40 . sup . trk in 
PC12 and E25-42 cells varies slightly, most likely due to differential 
glycosylation , Co-electrophoresed molecular weight markers were those 
described in the legend to FIG. 2. 

DRWD FIG. 7. Dose-dependent inhibition of in vivo tyrosine phosphorylation of 
trk oncoproteins by K252a. NIH3T3 cell lines transformed by (A) a human 
coloncarcinoma trk oncogene (106-632 cells) , (B) the trk5 oncogene 
(B38-941 cells), and (C) v-src (C74-321 cells) were incubated for 18 
hours in the presence of the indicated concentrations of K252a prior to 
lysis in PTYR buffer. Cell lysates were immunoprecipitated with (A,B) 
anti-gpl40 . sup . trk antiserum or (C) anti -pp60 . sup .v-src monoclonal 
antibody 327 and fractionated by 8% SDS-PAGE. Samples were transferred 
to nitrocellulose filters and blotted with (A,B) anti- 
phosphotyrosine monlclonal antibody 4G10 or (C) 
polyclonal phosphotyrosine antiserum. Filters were incubated 
with [.sup. 125 I] -protein A and exposed to Kodak X-Omat film at 
-70° C. with the help of intensifying screens for 6 hours. The 
migration of p70.sup.trk, gpl2 0 . sup . trkS and pp60 . sup .v-src is indicated 
by arrows. Co-electrophoresed molecular weight markers are those 
described in the legend to FIG. 2. 

DETD K252a was obtained from Kamiya Biomedical Company (Thousand Oaks, 
Calif.), dissolved in DMSO and stored in the dark at -20° C. 
Murine EGF, acidic and basic FGFs, 2.5 S NGF and human AB PDGF were 
purchased from Upstate Biotechnology Inc. (New York) . BDNF and NT-3 were 
purified to about 95% homogeneity from supernatants of Sf9 insect cells 
infected with recombinant baculoviruses pAcS27 (BDNF) and pAcS2 8 (NT-3) 
as previously described (Cordon-Cardo, C, et al. (1991). Cell, 66, 
173-183) . Antisera included a rabbit antiserum (43-4) raised against a 
peptide corresponding to the carboxyl terminus of the gpl40 . sup . trk 
receptor (Martin-Zanca, D., et al . (1989). Mol. Cell. Biol., 9, 24-33), 



a rabbit polyclonal antiserum (anti-PR 4, a gift of S. Courtneidge) 
against PDGF receptor (Kypta, R. M. , et al . (1990). Cell, 62, 481-492), 
anti -human EGF receptor monoclonal antibody (Upstate Biotechnology 
Inc.), anti-pp60 , sup . v-src monoclonal antibody 327 (Oncogene 
Sciences) , anti -phospho tyrosine monoclonal antibody 
4G10 (Upstate Biotechnology Inc.) and affinity purified rabbit 
anti -mouse immunoglobulins (Dako) . A polyclonal phosphotyrosine antisera 
was prepared by immunization of rabbits with a poly-phosphotyrosine- 
glycine-alanine immunogen as described in Kamps, M. P. & Sefton, B. M. 
(1988). Oncogene, 2, 305-315. 
DETD These results suggest that K242a blocks a specific component of the 

NGF-activated signal transduction pathway, most likely a protein kinase. 
Therefore, it was investigated whether K252a might block NGF-induced 
PC12 differentiation by inhibiting the tyrosine kinase activity of the 
NGF receptor, gpl40 . sup . trk . For this purpose, serum-starved PC12 cells 
were incubated with 100 ng/ml of NGF in the absence or presence of 100 
nM K252a. Cell extracts were immunoprecipitated with antibodies elicited 
against the carboxy terminal domain of gpl4 0 . sup . trk, fractionated by 
SDS-PAGE and blotted with anti -phosphotyrosine 
antibodies. As shown in FIG. 2A, K252a completely abolished 
NGF-induced phosphorylation of gpl40 . sup . trk on tyrosine residues. 
Incubation of NIH3T3 cells with 100 ng/ml of PDGF in the presence of 100 
nM K2 52a had no effect on the phosphorylation on typrosine residues of 
the PDGF receptor (FIG. 2C) . Similar results were obtained when F19-91 
cells, a NIH3T3 cell line overexpressing the human EGF receptor, with 
100 ng/ml of EGF, were stimulated (FIG. 2B) . These observations indicate 
that K252a is an inhibitor of the gpl40 . sup . trk tyrosine kinase 
receptor. 

DETD The gpl40 . sup . trk NGF receptor is a member of a small family of related 
tyrosine protein kinases which included gpl4 5 . sup . trkB , a product of the 
trkB gene (Klein, R. , et al . (1989). EMBO J., 8, 3701-3709; Klein, R. , 
et al. (1990). Cell, 61, 647-656; Middlemas, D. S., et al . (1991). Mol . 
Cell. Biol., 11, 143-153), which mediates the biological activity of 
BDNF and to a lesser extent of NT-3 (Glass, D. J., et al . (1991). Cell, 
66, 405-413); Klein, R., et al . (1991). Cell, 66, 395-403; Soppet, D. , 
et al. (1991). Cell, 65, 895-903; Squinto, S. P., et al . (1991). Cell 
65, 885-893), and gpl4 5 . sup . trkC, a tyrosine protein kinase encoded by 
the trkC gene and a receptor specific for NT-3 (Lamballe, F., et al . 
(1991) . Cell, 66, 967-979) . It was investigated whether K252a was also 
an efficient inhibitor of the activation of these trk-related receptors 
by their cognate ligands. For this purpose, PC12 cells expressing 
gpl40 . sup . trk and NIH3T3 cell lines ectopically expressing gpl40 . sup . trk 
(E25-42 cells), gpl4 5 . sup . trkB (Z52-17 cells) and gpl4 5 . sup . trkC (RA-31 
cells) were incubated with 100 ng/ml of NGF, BDNF and NT-3 respectively, 
in the absence or presence of 100 nM K252a. Cell extracts were 
immunoprecipitated with anti-gpl40 . sup . trk antibodies known to recognize 
each of the above receptors, fractionated by SDS-PAGE and blotted with 
antiphosphotyrosine antibodies. As shown in FIG. 4, 100 nM K252a 
completely abolished the phosphorylation on tyrosine residues of each of 
three ligand-activated receptors. Thus, K252a appears to be an 
inhibitor of the trk family of neurotrophin receptors 
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SUMM By a "functional derivative of K-252a" is meant a K-252a derivative that 
inhibits the tyrosine kinase (TK) activity associated with a 
neurotrophin receptor, e.g., trkA, trkB or trkC. 
Preferably the neurotrophin receptor is trkA, and is 
activated when contacted by NGF. The TK activity of the trks in 
the presence of the K-252a derivative is preferably less than the TK 
activity of the trks in the absence of the K-252a derivative. The TK 
activity of the trks can be measured according to the methods disclosed 
herein. 



DETD PC12 cells (ATCC #CRL1721) are rat pheochromocytoma cells that bear trkA 
and differentiate into sympathetic neurons when treated with NGP. These 
cells were grown in 100 mm dishes in DMEM media (GIBCO) containing 7.5% 
fetal bovine serum, 7.5% horse serum, 2 mM glutamine, 1 mM pyruvate. 
Cells were incubated at 37° C. in a humidified atmosphere of 10% 
CO. sub. 2 and 90% air. Subconfluent cell cultures were incubated in 
medium without serum for one hour, incubated for one hour with a K-2 52a 
derivative compound at a concentration of 100 nM or 500 nM, and then 
stimulated for 5 minutes with NGF at a concentration of 50 ng/ml . The 
cells in each culture were disrupted and cell lysates were prepared by 
standard techniques known to those skilled in the art. Each lysate was 
incubated with anti-trk antibody whereby immune complexes were formed. 
Polyclonal anti-trkA, B, and C antibodies were prepared against the 
C-terminal 16 amino acids of trk (Kaplan et al . 1991 supra). The immune 
complexes were collected on Protein A-Sepharose beads, separated by 
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) , and transferred to 
polyvinyl idene difluoride (PVDF) membranes (Millipore Corp., Bedford, 
Mass.), using techniques well known to those skilled in the art. The 
membranes were incubated with anti -phosphotyrosine 
antibody, which binds to the tyrosine phosphorylated trks, but 
not to the un-phosphorylated form of trks. Proteins bound to anti- 
phosphotyrosine antibody were visualized with enhanced 

chemiluminescence {ECL, Amersham) , and are shown as dark "spots" in FIG. 
1. 



